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α-synuclein (α-Syn) is an intrinsically disordered protein consisting of 140 amino acid 
residues. Although its function is unknown, the filamentous aggregates (amyloid fibrils) of 
α-Syn have been shown to be involved with pathogenesis of a neuro-degenerative disorder, 
Parkinson's disease. Elucidation of the mechanism of amyloid fibrils formation of α-Syn is 
important for understanding the mechanism of pathogenesis of this disease. Propensity for 
amyloid fibril formation of α-Syn is sensitive to environmental conditions. In particular, 
α-Syn at low pH is more prone to form fibrils than at neutral pH [1]. Comparison of the 
behavior of α-Syn at low and neutral pH should thus provide insights into the mechanism of 
amyloid fibril formation of α-Syn. 

Here we employ quasielastic neutron scattering (QENS) to investigate the "dynamic" 
behavior of α-Syn at low and neutral pH. We prepared the solution samples of α-Syn at pH 
3.0 and 7.4 in D2O. The fibrils were yet to be formed in these conditions. We also prepared 
the solution samples of α-Syn in fibril state for comparison. The QENS experiments on these 
samples were carried out using a high energy resolution near-backscattering spectrometer, 
BL02 (DNA), at MLF/J-PARC. Analysis of the QENS spectra showed that α-Syn at low pH is 
more flexible than in neutral pH, suggesting that the different propensity for amyloid fibril 
formation arises from differences in kinetics. It was also shown that amplitudes of the local 
motions increase in fibril state. Since the amplitudes of the local motions could be an 
indication of a distribution of conformational substates, this result suggests that the fibril state 
is entropically favorable. 
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